Regulation of prohormone convertase 2 protein expression via GPR40/FFA1 in the hypothalamus.
Previous studies have shown that the administration of docosahexaenoic acid (DHA) or GW9508, a GPR40/FFA1 (free fatty acid receptor) agonist, facilitates β-endorphin release in the arcuate nucleus of the hypothalamus in mice. However, the mechanisms mediating β-endorphin release induced by GPR40/FFA1 agonists remain unknown. In this study, we focused on the changes in expression of hypothalamic prohormone convertase (PC) 2, which is a calcium-dependent subtilisin-related proteolytic enzyme. The intracerebroventricular injection of DHA or GW9508 significantly increased PC2 protein expression in the hypothalamus. This increase in PC2 expression was inhibited by pretreatment with GW1100, a GPR40/FFA1 antagonist. Furthermore, PC2 protein expression gradually increased over time after complete Freund's adjuvant. These increase in PC2 expression were inhibited by pretreatment with GW1100. However, GW1100 by itself had no effect on PC2 levels. Taken together, our findings suggest that activation of the hypothalamic GPR40/FFA1 signaling pathway may regulate β-endorphin release via PC2, and regulate the endogenous pain control system.